Progressive disseminated histoplasmosis (PDH) is an increasingly common cause of infection in patients with acquired immune deficiency syndrome (AIDS). We report 21 cases of PDH associated with AIDS diagnosed by lysis-centrifugation blood culture method. The most prevalent clinical findings were fever, weight loss, respiratory symptoms, and mucocutaneous lesions. Chest roentgenogram showed diffuse pulmonary infiltrates in 13 of 21 patients (62%). Brochoalveolar fluid has yelded positive culture in four patients only in medium with cycloheximide.
INTRODUCTION
Recent advances in the formulation of blood culture media have significantly improved the recovery of fungus from blood culture bottles 4 . Lysis-centrifugation has become the "gold standard" for recovering thermally dimorphic fungi, especially Histoplasma capsulatum 1 .
In Brazil, specimens of blood have been reported for diagnosis of progressive disseminated histoplasmosis (PDH) in patient with acquired immunodeficiency syndrome (AIDS) 2, 5, 10 , but rarely with lysiscentrifugation blood-culturing technique 14, 16 . The limited data in our country justify this report.
MATERIALS AND METHODS
Our laboratory (Laboratório de Micologia, Santa Casa Complexo Hospitalar, Porto Alegre, RS, Brasil) adopted lysis-centrifugation system (Isolator, Wampole Laboratories, Granbury, New Jersey, USA) for performance of all routine fungal blood cultures in January 1994. Isolator tubes contain EDTA as an anticoagulant, saponin as a lysing agent, and a fluorocarbon compound that acts as a cushion during centrifugation. The Isolator was processed according to the manufacturer's directions in a biological safety cabinet and using Isostat device to reduce contamination. The sediment of lysed cells was inoculated onto solid media: brain-heart infusion and Löwenstein-Jensen at 35 ºC; Sabouraud dextrose agar at 25 ºC. All media were incubated for four weeks and examined twice weekly. Identification of H. capsulatum was confirmed by microscopy, demonstrating the presence of tuberculate macroconidia and the yeast phase of the fungus. This study was approved by the ethic committee of Santa Casa Complexo Hospitalar.
RESULTS
Between January 1994 and March 2006, 21 patients (17 men and four women; age range, 24-44 years; mean, 33 years) with positive H. capsulatum fungemia and AIDS were identified in the files of the laboratory. All patients had at least one positive blood culture for H. capsulatum. The time between the arrival of blood specimens in the Isolator tubes at our laboratory and identification of H. capsulatum ranged from five to 11 days (median of seven days). In 12 of 21 patients (57%) histoplasmosis was diagnosed by the first time after blood culture. We retrospectively reviewed the patients' clinical findings. Fever greater than 38 °C occurred in 18 patients (time range, 2-76 days; mean, 20 days), 14 had weight loss, 14 had mucocutaneous lesions and 10 had respiratory complaints. The patients presented with multiple papules, maculopapules, folliculitis and plaques with ulcerations on the extremities, trunk, and face. Biopsy examination of skin lesions showed sparce perivascular infiltrate with polymorphonuclear leukocytes, and occasional histiocytes. Many small spherical to oval, budding yeasts were visible with Gomori stain and H. capsulatum was recovered in culture. Chest roentgenograms were abnormal (diffuse bilateral reticulonodular or interstitial infiltrates) in 62% (13 of 21). Histoplasma M precipitin band was detected by immunodiffusion in five of 14 cases (36%). Table 1 summarizes the sites were H. capsulatum were isolated.
Amphotericin B desoxycholate (induction) and itraconazole (maintenance) were the most frequent treatment 44% (eight of 18). Two patients (10 and 11) died before treatment could be administered.
During the hospitalization 10 patients experienced other opportunistic infections: cryptococcal meningitis (5), Pneumocystis jirovecii pneumonia (1). Table 2 summarizes neurologic findings and results of mycology. In one patient Candida krusei was also isolated from esophagus and urine. In three patients supervened bacterial septicemia: Staphylococcus, Salmonella, and Corynebacterium. Total mortality was 52% (11 of 21). In the group of dead patients, nine (82%) experienced other opportunistic infections (five cryptococcosis, three bacterial sepsis, one pneumocystosis).
DISCUSSION
Histoplasmosis is a serious opportunistic infection in patients with AIDS, often representing the first manifestation of the syndrome 19 . The diagnosis of PDH complicating AIDS is easy to establish, because yeast cells are numerous. In our series, the delay in diagnosis (mean, 20 days of fever) due to not considering histoplasmosis in the differential diagnosis of tuberculosis.
In Brazil, PDH in AIDS patients frequently was diagnosed by isolation of H. capsulatum from blood, bone marrow, alveolar lavage fluid, cerebrospinal fluid, and histopathologic examination of mucocutaneos lesions 2, 5, [13] [14] 16 . In our country H. capsulatum was isolated from blood in brain heart infusion (BHI) agar 10 and BHI biphasic medium of agar and broth 2 and rarely by lysis-centrifugation system 14 . Although, the yeast occasionally may be seen within the macrophages in the peripheral-blood smear 7 Isolator should be used in cases of suspected disseminated disease 18 due to sensitivity and reduced mean time for detection of positive culture 8 . If lysis-centrifugation is made, the bone marrow biopsy is not necessary 17 .
In patients with pulmonary infiltrates alveolar lavage should be performed. In respiratory specimens selective medium with cycloheximide (Mycosel or Micobiotic) proved useful in the isolation of H. capsulatum 16 .
Inasmuch lysis-centrifugation blood culture system detect H. capsulatum fungemia earlier than other systems 12 and positive blood culture indicate a poor prognosis all routine blood cultures at the laboratory were performed by Isolator since January 1994. It was important because the diagnosis of PDH had not been made until the recovery of H. capsulatum from the blood in 57% of our cases. For this reason the implementation of this methodology is highly recommended 15 .
Our series of 21 patients over 12 years old show that fungemia due to H. capsulatum, although much less common than candidemia, is not rare.
The diagnosis of PDH should be considered in AIDS patients with persistent fever, pulmonary complain, and skin lesions 3, 6, 9 . Bone marrow biopsy is an important diagnostic approach although invasive. The positive results with blood lysis-centrifugation cultures showed improvement in the success rate with the definitive diagnosis of histoplasmosis when compared to conventional techniques 4,15 including detecting transient fungemia in self-limited acute pulmonary histoplasmosis 11 .
In conclusion, Isolator is extremely helpful in patients with AIDS who have PDH to detect H. capsulatum fungemia in a reduced time, ensuring that when antifungal therapy starts early, this is essential for recovery. It is necessary for the Infectious diseases specialist and the clinician to familiarize themselves with this technique in order to avoid a more invasive diagnostic approach.
RESUMO
Fungemia por Histoplasma capsulatum em pacientes com a síndrome da imunodeficiência adquirida: detecção através da técnica de hemocultivo por lise-centrifugação
Histoplasmose progressiva disseminada (HPD) tem aumentado e é causa comum de infecção em pacientes com síndrome da imunodeficiência adquirida (Aids). Relatamos 21 casos de HPD associado com Aids diagnosticada pela técnica de hemocultivo por lise-centrifugação. Os achados clínicos mais prevalentes foram febre, perda de peso, sintomas respiratórios e lesões mucocutâneas. Raios X de tórax mostrou infiltrados pulmonares difusos em 13 dos 21 pacientes (62%). Amostras de lavado broncoalveolar foram positivos em apenas 4 pacientes através de meio com cicloheximida.
